Comparative genomics of four <i>Aspergillus </i>species with focus on identification of specific secondary metabolite gene clusters by Kjærbølling, Inge et al.
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
   
 
Downloaded from orbit.dtu.dk on: Nov 08, 2017
Comparative genomics of four Aspergillus species with focus on identification of
specific secondary metabolite gene clusters
Kjærbølling, Inge; Vesth, Tammi Camilla; Frisvad, Jens Christian; Rasmussen, Jane Lind Nybo;
Theobald, Sebastian; Grigoriev, Igor; Baker, Scott E.; Larsen, Thomas Ostenfeld; Andersen, Mikael
Rørdam
Published in:
Book of abstracts from the 13th European Conference on Fungal Genetics
Publication date:
2016
Document Version
Publisher's PDF, also known as Version of record
Link back to DTU Orbit
Citation (APA):
Kjærbølling, I., Vesth, T. C., Frisvad, J. C., Rasmussen, J. L. N., Theobald, S., Grigoriev, I., ... Andersen, M. R.
(2016). Comparative genomics of four Aspergillus species with focus on identification of specific secondary
metabolite gene clusters. In Book of abstracts from the 13th European Conference on Fungal Genetics (pp. 418-
418). [CS5T31]
13th European Conference on Fungal Genetics, 3-6 April, 2016, Paris, France, Scientific Program 
 
 
418 
 
POSTER SESSION ABSTRACTS 
Session CS5 Applied genomics and biotechnology 
CS5T31 
 
Tuesday 5th April  
14:00 - 16:00 
 
 
KJÆRBØLLING Inge (1), VESTH Tammi C. (1), FRISVAD Jens C. (1), NYBO Jane L. 
(1), THEOBALD Sebastian (1), GRIGORIEV Igor (2), BAKER Scott E. (3), LARSEN 
Thomas O. (1), ANDERSEN Mikael R. (1) 
(1) Department of Systems Biology, Technical University of Denmark, Kgs. Lyngby, Denmark   
(2) Joint Genome Institute, Walnut Creek, CA, USA   
(3) Joint Bioenergy Institute, Berkeley, CA, USA 
 
Comparative genomics of four Aspergillus species with focus on identification 
of specific secondary metabolite gene clusters. 
 
In order to examine the genetic diversity of the Aspergillus genus, and to establish new reference 
genomes for our ongoing project of sequencing all +300 species of the Aspergillus genus, a set of 
four diverse Aspergillus species (A. campestris, A. novofumigatus, A. ochraceoroseus and A. steynii) 
have been whole genome sequenced. Using comparative genomics, the selected species have been 
compared to a group of eight Aspergillus species with sequenced genomes to determine the level of 
genetic diversity. In examining the unique genes for each species, we have found that the most 
common function for these unique genes were involved in regulation. Another common function for 
the unique genes is often associated with secondary metabolism. These results show that parts of 
regulation and secondary metabolism is very species specific and important for the differentiation 
between species. We also hypothesize that these traits are particularly transferable from other 
organisms. Here, we have also demonstrated that comparative analysis of whole genome sequences 
can be used to identify and couple specific secondary metabolites to their respective gene clusters. 
In order to make the coupling, biological and chemical knowledge has to be combined with the 
genome sequences and prediction algorithms. Depending on the knowledge of the metabolite and 
the biosynthesis various approaches can be used. We have developed four strategies for this purpose 
and using these strategies it was possible to identify putative secondary metabolite clusters for 
aflatoxin, chlorflavonin, novofumigatonin and ochrindol in A. ochraceoroseus, A. campestris, A. 
novofumigatus and A. steynii respectively. Lastly, A. novofumigatus has been compared to a close 
relative, the pathogenic species A. fumigatus, to get a better understanding of the mechanisms of 
pathogenicity and virulence. The A. fumigatus genes known to be involved in pathogenicity/virulence 
were located in A. novofumigatus and orthologs identified. The genome sequences presented here 
illustrate the large diversity found in the Aspergillus genus and highlights the potential for discovery 
of new and beneficial secondary metabolites. It also shows how biological, biochemical and sequence 
information can be combined to identify genes involved in specific functions, thereby aiding the future 
experimental design involved in further investigations. 
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